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Abstract 

The distribution and abundance of the resources of cephalopoda 
fished by Japan are -reviewed. Japanese fishermen take over half the 
world catch of these species* The main Japanese fisheries are around 
the coast of Japan, but significant catches are taken off New Zealand 
and off northwest Africa and stocks in several other areas are being 
fished on a commercial or experimental basis* By far the most important 
species (rather more than half the total) is Todarodes paoifious, caught 
by jiggiag* The rest of the Japanese catch consists of other squids (15- 
20 percent of the total), ootopods (10-15 percent) and cuttlefish (around 
5 percent)* Most of the stocks around Japan are fully exploited, and the 
important winter stock of T pacifious appears to have been depleted by 
heavy fishing. The stocks on the northwest African continental shelf 
(mostly caught by trawling) also appear to be heavily fished* On the other 
hand the fisheries to the northeast of Japan on oceanic squids seem to be 
affecting only the fringe of very substantial stocks* It is believed that 
world-wide these species represent a very large and important resource* 
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1. 

1*1 

** i* W***4 that the potential world production of marine fisheries frcp tjie ^^ 
tional types of fimh is no more than 100-120 million tons. At the current rate of increase, 
catches win approach this limit witfrta the coring 10 years. TO cope with the population 
explosion, the exploitation of other less familiar marine resources is indispensable tor 
securing additional protein supplies. T!he exploitations of Antarctic krill (euphaaeid) a4 
hitherto untouched stocks of squids by Japan in recent yean provide one approach to this 
problem. Better knowledge of these unfamiliar resources is therefore needed. 

Consideration of cephalopoda has been included in earlier general reviews of fish re- 
sources. A review made by the Fishery Agency, Japanese Government (1?68) on the current state 
of exploited marine resources end of latent or promising stocks of marine animals included 
sn examination of oephalopod resources. Some estimates of oephalopod, stock sise were also 
done IST Oulland (1970) whose comprehensive study became an important benchmark for the 
succeeding works. The interest shown by the Japanese Government and FAO stems from the belief 
that ocphalopod resources may be a promising protein source. 

With such a background, the present study was suggested by FAO, and was completed with 
the positive support and cooperation of Dr. Kototsugu Hamabe, the Director of the Japan Sea 
Regional Fisheries Research Laboratory, Viigata, who organised the working team for prepara- 
tion of background papers and contributed important parts of this report. The following 
colleagues contributed background papers on which the present review is based: 

Dr. Hisao Araya, Hokkaido Regional Fisheriee Research Laboratory, Yoichi (on the Pacific 
stock of Todarodes paoifious). 

Mr. Shogo Kawahara, Japan Sea Regional Fisheries Research Laboratory, Niigata (on the 
Japan Sea stock of Tj. paoifious) , 

Dr. Takehiko Kawekami, Tokai Regional Fisheries Research Laboratory, Tokyo (on the non- 
Japanese squids taken by jigging), 

Dr. Tetsuya Sato, Far Seas Fisheries Research Laboratory, Shimisu (on the cuttlefish 
stook in the Arabian Sea), and 

Mr. Memoru Murata, Hokkaido Regional Fisheries Research Laboratory, Toiohi (on some 
oceanic squids). 

FAO arranged for the editor to visit Rome to complete the compilation and editing of 
this report. 

The thanks of the editor are due to Dr. M. Hamabe and other contributors of background 
papers mentioned in the early pert of this section. Mr. Shigeyuki Kasahara, Far Seas 
Fisheries Research Laboratory, Shimisu, kindly permitted me to cite his unpublished manuscript 
before it is submitted to IOTAF. 

Finally, the editor thanks Drs. John A. Oulland, Shiro Chitani end Willisn G* Cl 
Aquatic Resources Survey and Evaluation Service, FAO, tot their valuable ocmMBts end 
for the improvement of the report. 



_,, form a distinct group of the Phylum Mollusca (soft end non eipisnted bodied 

including cot opus, squid sind cuttlefish. The octopus is an ei^it-armed 

species in the world oceans . The beet tacw trpetdes ie 
in tidal d ^Midal bed. . 
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thra* art nektonio (swimming) sod planktonio (floating) forms *hioh ham a bisarxf ahape 
of body. Hi* aquid la a tan-armad oephalopod usually with a slender body and fading on 
nefctomic llfa mostly in an ooeanio environment. Bie representative species a* strong 
swimmer* with oaoolar bodiaa molt aa flying or short-finned aquid (Oswastrejfcidme) d long- 
finnad aquid (LoliginidmO . Cuttlefish ia alao a ten-armed oephalopod and My to called 
squid in a broad sense. However, most outtlafiah have short Tx>die and a* internal shell 
(ottttlebone), except bob-tailad outtlafirfh (Sapiolidae, ate*) and pi**y cuttlefiah 
(Idiomepiidae). Cuttltfiah art uaually nerltic* apaoiaa ifeadlng on bottom-associated life 
although they are capable of twinning Ilka squid. iltogetbar thsre are at praaant aoM 450- 
500 apaoiaa of aqaid and wttlafiah bali^lng to 30 faniliaa. 



Tha biology f oaphalopoda haa not baan studied mil. The eggs of banthio ootopae, 
outtlafiah and aooa aquid (Loliginidaa f ato.) ara anoaaad in a galatinoaa egg-caae and laid 
on tha bottom but thoae of the ooaanio apaoiaa are apaiaied separately (tooploteuthidae) or 
in a forn of floating egg aaaa (Thyaanoteuthidae)* Tha e paw ing behaviour and eggt of the 
family OaHaatrephidae In tha natural cnvironaent ia not know. Hatched larvae are spread 
oat lay action of tha water aoveaent. For inatanoe, the distribution pattern of larvae of 
the Japaneae ooaanio epeoiea, TodaroAea paoifioaa. oorresponds mil to the meandering of the 
ajor ourrtot, Kuroahio. Juveniles grow aa they pray upon small oruataoaana, fish and 
Mollusos. Banthio ootopoda adopt a neat and territory M they grow while nektonio aquid 

loe schooling and migration. 



Take aa an example Todarodas paoifioua which ia the moat oonmon and abundant aquid 
around Jap. % IfffitlflBf liwa ^ water of low temperature at the stage of feeding and 
migration toward tha north, and in water of higher temperature at the time of reproduction 
daring tha southward migration. Hales mature earlier than females and copulate with the 
ijmsature females, n* female is impregnated with immature sperm bulbs around the outer lip. 
The sperm bulbs are accumulated aa time paaaaa during the southward migration. The maturity 
prooeas of tha gonada of both aazaa is an important clue in tracing a particular shoal from 
the beginning to tha and. 

1 3 Cartifrlopod Fisheries 

The oephalopod fishery ia moat diverse and prosperous in Japan. The majority of ootopus 
ia taken ty octopus-pot and a minor portion of the ootopus catch ia by bottom trawling. 
Cuttlefish are caught hy bottom trawling and fished locally by set-nets, angling and trap. 
Tfce neritic squid, especially members of the family Loliginidae, are taken by a variety of 
gMTS, for example, bottom trawl, set-net, blanket-net, seines and jigging. The loliginids 
in tha Atlantic araa are taken only by trawling, while the Californian species is taken by 
dip-mat and pumping* 

The largest squid fishery in Japan ia for an ommaatraphid, Todaroday pacifiooa. This 
apaoiaa ia taken by smgling, using aquid jigs which consist of a plastic stem with one to 
thrte atagaa of barbs on 'the bottom. This waa traditionally made of horn or lead, but ia 
now plMtio. This method of fishing ia very wall matched to the behariour of aquid in that 
it is easily attracted to tha fast-moving bait. Previously jigging waa operated by hsndlina 
but ia now operated ty motor-driven drams installed on the ahip's side. This method has 
now become popular in various parts of tha world for catching ommaetreph ids. 

Fishery biological aapaots of cephalopoda (those taken in tha Japanese fishery) and 
fiahlng gears end method art thoroughly reviewed tgr tha Fisheries Aganoy (1979) * MO 0976), 



promt world pmtt.rn of exploitation by o.ph*lopod group. MT t mtMarim. M 
follows 

(i) Ootono. 

To-Ul oatdM. M MM 120 000 ton. (m*HOj gStojBS ZSiCSi) >lor * " tluin ^ I* 1 ***^ of 
th. cut oh.. e. ty J*p& vd Spain* JpM.mi flying IXM not IMM r*trlotwl -to th. wrttt^ 
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*round Jape*, ta|t 20 000-30 QQQ ton* are taken ty trawler, in African w*tars end 
100 000 tone in the North Paoifio* There may be no room for developing the octopus fishery 
in the Japanese waters* but there may * more underutilised stocks (probably several hundreds 
thffljpndi of tons mob) iA tha Atlantic and the waters around North America an 



of thffljpndi of tons mob) iA tha Atlantic and the waters around North America and Australia* 
(ii) 



About 10 000 ton* are taken around Japan and 30 000 ton* along tha northwtat African 
coast. There may ba larga atooka in tha Southwest Pacific. 

(iii) LoligJnid aouida 

Tha atooka are baliaved not to ba large, though than ara significant looal fiahariaa 
in part a of aouthaaat Asia* Othar atooka that could aupport moderate scale fiahariaa ooour 
in tha inshore waters in tha North Atlantic and off North Amsrioa. 



About thraa quarters of tha world squid oatoh haa baan oooapiad lay tha OnsMstrephidae 
Tha noat important ain^la apaoiaa ia Todarodaa paoifioaa idxioh Mtoa up aa ioh aa 80 paroent 
of tha total oapbalopod oat oh of Japan* A faw othar apaoiaa *po&f thia family aupport looal 
fiahariaa y including ^llax illaoataroaus off Hawfoundland y TT^iBlTTffllTff smgittatup in tha North 
Atlantic and Nototodarua aloani in Naw Zailand. Tha f iahin^ effort on . paoifioua aaama to 
hava attainad or paaaad tha optima laval, ao that thara may ba no rooa for furthar aiploi- 
t at ion of thia apaoiea* Howavar, thara may ba good ohanoaa of developing fishing ground* 
for othar onaaatraptiid apaoiaa t in tha North and South Atlantic off both tha European-African, 
and American ooaat a f in tha Eaat Paoifio and in tha waters around Australia* 

Tha specialised jigging fishery for catching squid haa baan restricted to Japanese, 
Korean sod Chinaae fiahermen. In regions uhare this method ham not baan uaed f the information 
uaed to estimate the nature of the resources has baan mostly incidental catches by trawlers* 
In tha hiatory of davelops*nt of oephalopod fiahariaa operated in the coastal waters of Japan t 
tha trawl fiahary uaually pioneered tha exploration of virgin stocks in shelf lones, and 
later more effective and selective methods (angling or jigging) followed for exploitation on 
a commercial eoale. The oephalopod fiahery in Japan haa expanded in correspondence with the 
inoraaae of national demand* Tha growth of fisheries haa bean supported ty a well-balanoed 
backup 4p thraa fields* biology, fishing technology and processing science . Obese hava pro- 
vided an indiapensable baae for tha development of the squid fishery* A good example ia tha 
reoant development of jigging fiahary in Naw Zealand waters and other areas with the help of 
application of biological knowledge of Japaaame congener, 



A number of oonmsroial trawl fisheries directed entirely or mainly at cephalopoda hava 
been successfully developed* Tfcsee include those in tha IGRfAF (Northwest Atlantic) and 
CBCAF (Wast African) regions oarried out by trawlers from Japan and Mediterranean countries 
(principal^ Spain and Italy)* 

Some of these jigging end trawl fisheries appear to ba approach ing or have even 
tha limit sat tgr the potential of tha stocks they ara exploiting. Therefore the state of 
these exploited stooks is of as great practical intarast aa is tha potential of stocks still 
qpaxploitadi bath aspects ara considered in this report* The approach has baan to examine 
first tha sjtooks in the waters around Japan (Section 2) , than tha stooks in more distant 
waters exploited iqr Japanese fisherman (Section 3) and than attempt to generalise from this 
to tha world rasouroas as a whole, with suggestions for action and further study (Section 4), 

2. DOJCSTIC 



Japan haa tha moat extensive and intanaive utiliaation of oaphalopods in the world* In 
1966 the oephalopod oatoh by Japma waa 877 000 tons (774 000 tons of squid and outtlefiah and 
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103 006 .<** of ottfegft*)* *hiofa i. *lao*t on. tth of %. JEJMMM otah of ill ftrt>ui caitul. 
and HM -MM" 72 prot of ^6to -totfcl world o.ifcaiopod otofa of 1 211 000 ton. (Ttt. 2.1). 

.,".,", i. '11* , ' -i 1 , ',, , ,. - ' 'a, *'^, > ,' L ' l 



oowarcial apeoias, including those supporting Ioo41 fisheries, ranges ovw msny 
families of oephalopod inhabiting both inshore and oceanic waters around the Japanese islands. 
ftara ore large varieties of catching nathoda for cephalopoda corresponding to diff erenoea in 
tha habitat and ecology of tha apaoiaa at which tha fisheries are directed. In addition all 
cephalopoda taken aa incidental oatohea in fiaheriea aiming at other fiah are landed. 

Table 2.2 lists 31 apeoiea that are utilised to a greater or leaaer extent out of some 
40 apaoiea of ootopoda and 90 apeoiea of aquid and oattlefiah that occur in Japanese waters 
(Sasaki, 1929; Otartani, 1967, 1973)* The table also gives information on the location and 
method of fishing. Detailed statistics and condition of stocks of selected species appear 
in Section 25* 

There hen been a long history of biological studies on Todarodes pacifious Steenstrup f 
mostly concerned ttith biological investigations of direct fishery interest. These have 
enabled three populations or subpopulstione *ith different breeding seaaons to be distinguished 
on the basis of aise ooaiposition, maturity prooeaa and migratory pattern, ibey are called 
"winter^, "suttfeer" and "antuan 11 populations by the fishery biologists particularly concerned 
with thia speoiea. Bach of these populationa can be further divided into the Pacific and 
Japan Sea fraotiona. !Phe idnt9~popttlation ia the iminsupjwrt of tha fishery on the Pacific 
coast of Ja<pan. ISie a^ituyi population supports the majcrpart of offshore squid fishery in 



the Jaea_Sa since exploitation began in 1970. 



2.2.1 Winter population 



population has the moat extensive habitat ranging from the East China Sea up north 
to the coasts of Sai&alin and mid- to southern Kuril lalands. The major fishing ground is 
located off the Pacific coasts of northeaatern Honshu and Hokkaido , but squids belonging to 
thia population have occasionally bean caught in the Yellow Sea and off the Sakhalin coast. 

The larvae of this population are diatributed in the shelf area extending from tha nest 
coast of Kyushu and East China Sea up north to the Pacific coast of eastern Honsfcu and the 
Japan Sea coast of middle Honshu. Larvae are particularly abundant in tha waters along the 
nest and south coasta of Kyushu and south coast of the Korean Peninsula during January to 
Pebroary. The general distribution pattern along the Pacific coast corresponds well to the 
wandering of the Kuroshio torrent by Which larVae are carried to the northeast along the 
Japanese islands while they grow* The grown larvae or juveniles appear on the west ooast 
of Kyushu during Janoary to April, and in the western part of the Japan Sea as well as the 
Shikoku-weatern Hooabu area on the Pacific ooast during March to May. Sfcey move further north 
along the Pacific wast of northeastern Honabu and Bokkaldo during April to June. Juveniles 
art frequently oaught by fixed nets set along the beaoh and also found concentrated around 
fronts bordering warm and cold water masses in both the Pacific and the Japan Sea. 



In Mgust f the major part of north-going shoala of squids, iltidk ha?ve grown to 20 cm in 
mantle length, reacsh the ncrthenv-most limit of their distribaticn range iliiah is 52TT in the 
Japan Sea and occasionally 49 Jf in "be Pacific, tte mato smture earlier than t3ie female does 
and oopul*t*s. In September the ahcala nnsssiimi thtir southward migration as the water tttt 
rature begins to drop. But the movement at this season is gradual so that fishing activity 
remaina at a similar intensity to that in Jofwt. The *th**rt migrtit is aooelerated 
in October and Horember itfien recruitment from the offshore area makes fishing actirity very 
prosperous in northeastern Honshu and Hokkaido. Thus, the fishing for th* swamer season is 
aimed a* shoals staying there until September, but that for tte autosn is at squid recruiting 
from the offshore ana in the open Pacific. In the Japan 3**, the winter pcfxOation oaemenoea 
its aouthward migration tqr October. 
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Cftffealopod o*tcbM In Japan and tfa* norld (1960-1974) 

(trio tons) 



Tear 


JAPAV 


WOHLD 


Total 


Ootopods 


Subtotal 
XMoapods 


T^*ii7.1ffl! 

DaoifiouB 


Cuttlfih 


Other 
Dcoapods 


All 
Cephalopoda 




1960 


599 447 


57 601 


541 846 


480 661 


19 116 


42 069 


725 ooo 


1961 


513 757 


56 857 


456 900 


383 993 


19 845 


53 062 


695 ooo 


1962 


679 069 


65 561 


612 506 


536 470 


23 735 


52 303 


841 000 


1963 


731 024 


63 902 


667 122 


590 647 


14 937 


61 538 


959 000 


1964 


396 349 


66 975 


329 374 


238 290 


23 216 


67 868 


624 000 


1965 


577 424 


78 057 


499 367 


396 902 


20 394 


82 071 


847 000 


1966 


550578 


65551 


485 027 


382 899 


15 421 


86 707 


829 000 


1967 


694 978 


98 130 


596 648 


477 012 


15 736 


104 100 


945 000 


1966 


876 495 


102 718 


773 777 


668 364 


15 348 


90065 


1 211 000 


1969 


682 216 


92 418 


589 798 


478 160 


16 465 


95 173 


981 ooo 


1970 


615 044 


96 127 


518 917 


412 240 


14 740 


91 937 


948 000 


1971 


568 025 


85 507 


482 516 


364 349 


15 413 


102 756 


906 000 


1972 


666 307 


66857 


599 450 


464 365 


15 090 


119 995 


1 1O9 000 


1973 


550 021 


63 764 


486 257 


347 566 


12 225 


126 496 


1 055 ooo 


1974 


546 664 


76 731 


469 933 


335 005 


17 169 


117 759 


1 058 ooo 



for othar 



Spaoifta 



SaptiAaa 



ft* 

it 
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. J 
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2.2.2 fhusaer population 

This population occurs in both the JPa Sea and the P*ftjfiQ l*>*r tat it restricted r I 
in geographical range and, Ifcerefore, it ia the most localised population. Jn the Japan Sea,/ 
larva* of this popilvtion art found around Sado Island and Oki Island* during ingust to ( 
October, and alao the west ooast of Kyushu in May-July. Juveniles seem to move to the 
northarn Japan Sea ifcere they grow until they migrate down south to the southwestern Japan 
Sea inhere they paaa the winter. Theae squids ooour aporadioally everywhere in the Japan Sea 
daring May to Aaguat. 

In the Pacific there ia a email population that maturea and spaanain the area around 
the Boao and Isu Peninsulas in April to August. The nature sise is oh smaller than the 
other (23-27 oei mantle length) and the population aiae ia alao very amall. 

2.2.3 iutumn population 

In the Paoifiothare ia a amall population that maturea in September to October on the 
JOban ooaatT 1 amUl fraction stays around the middle fionahu even after a large winter 
population haa migrated up northward. These are regarded ae the autumn population of the 
Pacific aide. 



On the oontrary f the autttom population in the J^pej yam jg hi*gt frpth in atook aige and 
in the aiae of the animal* The major habitat extends from the Bast China Sea and thg weat 
ooaat of Kyuahu north to the ooaat of the Maritime Provinoe, tJ*B*S.R., and to 43 -46 H at 
the weatern entrance of the Soya Straits and includes the offshore area of the Japan Sea* 
The spam ing area seems to be looated around the middle to the southwestern part of the 
Japan Sea and to be extended to the northern part of the Sast China Sea. The larval popula- 
tion occurs south of 39 along the ooapt of the middle and western Honshu during September to 
November and also in the shelf area of the northern Bast China Sea daring October to December. 
Tbe behaviour of juveniles of this population is feot tfftll known , except sporadic oatohea are 
taken along the ooast from western Kyushu to middle Honshu. In May, squid of 13*18 cm mantle 
length are caught in branches of the Tsushima Warm Current, such as around Takashima laland, 
and in the Oki-San'in and Noto-Bado laland areas. These seem to be making a northward migra- 
tion* In June they are spread over the offshore area of the Japan Saa south of 42 N and in 
July, even north of 42 TJ. Tbe major habitat ia limited at around 45 -46 M. In September 
sow 90 percent of males and 70-80 percent of females mature and atart the southward migrap- 
tion. Tbe major body of the population reaches to the *ast ooast of the Korean and Tsushima 
region as well as the ooast of middle and weatern Honahu during mid-September to October. 
They mostly disappear from the Japan Sea in the mid- to late November (Figure 2.1). The 
statistics broken down to country end major populations art shown in Table 2.3* 



2.3.1 Catch, fishing effort and CPUS 

As was reviewed in the foregoing section, the major part of Todarodes pacifious fishery 
in the Pacific has been supported by the winter population. Prom the waters around northern 
Honabu and Hokkaido, some 90 percent of the catches from the, winter population have been 
landed* Particularly, the fiahing grounds looated off the Pacific coasts of northeastern 
Honshu nd Hokkaido yielded great oatohes wbioh until 1968 accounted for more than 80 percent 
of total Japanese landings of this species. Tbe catch, however, hes declined since 1969 to 
as low as 10 percent of the maarimnm in very reoent yeare. The myrlsnm oatoh from this popu~ 
lation in Matoty was 49& x 10 3 tons i* 1968, 4 minim* 38 x 10^ tons ia 1973* There were 



several f alia and rUea since 19501 the fall in the 1950s was to 200 x 10 tona, in the 
1960s to 100 x 10 3 and in the 1970s the oatohes became eve* lower than that level* 
general decreasing tendanqy is clearly shown in Figure 2.2. 
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Todayedti Moifiout oatohtt in tht Northvut Pacific rtgion 
ty country and by ttatonal population (i 10 3 toni) 



Ttar 


JAPAN 


R.O.K.* 
AuttMt 


D.P.R.I. 


0.3.8JU* 


Total 


Japan Star 


Pacific^ 
Hiattr 


Winttr 


Auttun 


1965 


396.9 


104.2 


7.9 


(329) 


68.4 




5.9 


1966 


382,9 


106.3 


10.1 


(317) 


75-5 




3.2 


1967 


477.0 


106.4 


17.7 


(388) 


38.9 




7.3 


1966 

1969 
1970 


668.4 
478*2 
412.2 


143.2 
82.1 
140.7 


29.4 

49*5 
81.0 


(544) 
(364) 
(273) 


84.7 
59.9 
72.1 


m 
o 

I 


2.7 
11.4 
0.6 


1971 


364.3 


85.3 


117.0 


239 


37.6 




11.4 


1972 


464.4 


109.9 


205.9 


310 


52.7 





7.9 


1973 


348.6 


107.3 


197.5 


195 


44.2 




6.0 


1974 


335*0 


95.9 


179.8 


223 


31.4 




8.7 



a/ Fro* 8. KtMhara (ptrtonal ooMunioatlon, 1977) 

Prot H. Angra (ptrtonal oowunioation, 1977). Particularly after 1970, thlt eolua 
inoludtt a tubtttntial proportion of oatohtt taktn in tht Japan 3ta. Htnot tht total 
on tht It ft, tfcioh it oorrtot, if not t<pial to tht tua of tht ooipontntt 

Froi flO Ytarbook of Pithtrr Statirtiot 1970, 1970. Sptoitt not idtntifitd 
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Figure 2*2 Catch of ths winter population of Todarodas paoifious 

At From all fishing grounds of northern Japan (both 
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northeast Honshu) 
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Figure 2,3 shows the fluctuation in fishing effort in terms of the number of fishing daps 
tgr each tomage class of fishing boat. Prom thia, it is clear that the boats smaller than 
3 tons and in the 20-30 tonnage class increased during the 1960s but declined in recent 
years, ifcile the number of 10-20 ton class boat a has been rather consistent through the 
period* The number of boats in all other classes haa increased up to the present, Hie 
rapid increases of larger boats, namely 30-100 tons and over 100 tons, are remarkable. This 
fact suggests that fishing effort, as a whole, haa tended to increase. 

Figure 2,4 shows the average catch per day for eaoh tonnage class of fishing boat. It 
may be noted that with the logarithmic scale used the parallel lines for each tonnage class 
represent consistent measures of the change in relative abundance . The catch per boat was 
high until 1963 hen it began to decline, Even in 1968, the year of highest catch, CFUE was 
loner than in previous years. Since 1969, the rate of decrease has accelerated. In 1972 
there was a temporary rise in the CRJE of the larger boata which may be because these boats 
have also been operating in the central part of the Japan Sea, It is clear that the stock 
level of the winter population is at a low level, 

2,3*2 Estimation of potential yield with catch and effort data 

By standardising the fishing effort by all veasel aice classes to equivalent effort by 
vessels in the 10-20 ton class, Araya (1973) estimated total fishing effort in each year from 
1934 to 1970 for the squid fisheries of northern Japan, which during those years was mostly 
supported by the winter population of J^ paoifious (after 1970 the fishery expanded onto other 
populations in the central part of the Japan Sea). The series of total catch and effort data 
(Table 2.4) therefore shows the effect on the winter population of the increase in fishing 
effort that took place during the period. 

Figure 2.5 shows the empirical curvilinear relationship between oat oh per effort and 
total effort. Catch rates clearly decreased greatly as effort increased, with a resulting 
decline in total catch. It can be calculated from the curvilinear relationship in the 
figure that a ^i* equilibrium catch of ^89 QQO tons (on the average) could be taken with 
an effort of 383 000 standard boat days, Aiinear relationship fits the data almost as well, 
and implies a maximum catch of 431 OOP tons with an effort of 372 000 standard boat days. 

Since fishing effort had increased to nearly 600 000 standard boat days by 1970 and has 
not decreased since, it appears that the recent sharp decline in total catch resulted from 
o*fxish^ng. In this case, reducing fishing effort to about the 1966 level would restore the 
average annual catch to the ** level of around 400 000 tone, although the scatter of 
points about the fitted line in Figure 2.3 shows that the actual catch taken at this level 
of effort would fluctuate considerably from year to year. Reducing effort would of course 
increase catch rates as well as the total oat oh, 

2.3.3 Results of marking experiments 

Tigged squid Mrs released on the fishing grounds south of Hokkaido in 1952, 1934 and 
eaoh of the years 1936-1939. Rates of return varied from 8 to 23 peroent (Table 2,3), 
Soeda c al. (1933) found in tests at a drying farm that 68 percent of tagged squid processed 
at the fan were reported. Adjusting the actual numbers of tigs returned for this rate of 
reporting implies that 12 to 33 peroent of tagged squid most have been recaptured daring the 
experiments. This estimate of the rate of exploitation of the population by the fishery in 
this area may be scaewhat high or soawhat low for various reasons, but it does indicate that 
'the rate of exploitation was hi^h even twenty years ago. At that time annual catches were 
300 000-400 000 tons, close to the maximum calculated in the last section. 
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Otttoh (C) and nuibaro of fiahln* dagra (V) 
la tha fiatoaxy for ., oaoifloua in northern Japan (1954- 19 TO) 



Yaar 


C (1O 3 tons) 


N (10 3 dya) 


1954 


350 


162 


1955 


341 


160 


1956 


247 


171 


1957 


299 


166 


1958 


305 


177 


1959 


421 


214 


196O 


396 


178 


1961 


318 


22O 


1962 


471 


299 


1963 


477 


340 


1964 


176 


255 


1965 


329 


320 


1966 


317 


398 


1967 


388 


459 


1966 


544 


567 


1969 


.364 


517 


1970 


273 


575 
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B*olt of tagging xpcriauitfl in tfeo fishing ground* 
owbh of Hokkaido (1952, 1954 and 1956-1959) 



T*ar 


tutor of 
quite tagg*d 


Bay* Pa***d 


H*oov*ry 

rat* 


30 -60 -90 -120 -150 aaknow Total 


1952 


1 200 


195 14 5 2 5 221 


0.18 


1954 


606 


109 27 2 138 


0.23 


1956 


2 699 


160 62 5 227 


0.08 


1957 


2 074 


244 61 10 1 1 317 


0.15 


1956 


1 774 


176 20 2 196 


0.11 


1959 


1 095 


141 31 5 177 


0.16 



Tabl* 2.6 

Ertiaattd oatoh of J^ paoifioa.i In th* Japan Sea 
Iqr population and proportion* from different popalatioiui 



T*ar 


Total 


Cateh (ton) 


Ratio ft) 


Viator 


AtttUMI 


Hiator 


intuon 


Japan Koraa 


M**n for 
1955-1959 


108 423 


73 520 


2 965 31 938 


67.8 


32.2 


MMB for 
1960-1964 


175 439 


95 149 


3 190 77 100 


54.2 


45-8 


1965 


180546 


104 204 


7 944 68 398 


57.7 


42.3 


1966 


191 894 


106 333 


10 088 75 473 


55.4 


44.6 


1967 


163 063 


106 357 


17 743 38 945 


65.2 


34.6 


1968 


257 261 


143 160 


29 437 84 664 


55-6 


44.4 


199 


191 759 


82 074 


49 787 59 898 


42*8 


57.2 


1970 


293 867 


140 679 


81 046 72 142 


47.9 


52.1 


1971 


239 973 


85 328 


117 020 37 625 


35-6 


64.4 


1972 


368 507 


109 883 


205 924 52 700 


29.8 


70.2 


1973 


348949 


107 274 


197 475 44 200 


30.7 


69.3 


1974 


307 044 


95 922 


179 766 31 354 


31*2 


66.8 : 

2 
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2.4 

2.4*1 Catoh 

Todarodas paoifioos oatoh in the Japan Sea is taken from three populations having 
different breading seasons. The fiahing conditions are strongly influenced ty the siae of 
accessible stock that oomes within the reach of fishing activity. The recent increase of 
oatoh in the Japan Sea is due to the development of an offshore fishing ground covering the 
habitat of the autuam population. 7 

Recent landings from the Japan Sea (including the northwestern 



Japanese, Korean sad Soviet boats are estimated to ham beeri about ^W) 000-400 _^ 
(aee Table 2.3). Th% landings of Japan and the Republic of Korea attained* to 2&TQQQ tons 
in tha good years of 1963 and 1968 and increased to [300JJJQ tons in 1972-1974* Theae cat dies 
are mostly from the winter and autumn populations, wEXIethe vumner population occupies a 
vary minor position, contributing probably SOB* 10 000-20 000 tons to local landings. The 
winter population is mainly distributed along the coast of Honshu, Japan, while 'the autumn 
population tends to be distributed in the north of the offshore front toward the continent. 
The breakdown of cat oh statistics by population and by locality is shown in Figures 2.6 and 
2.1 (a) and (b) and Table 2.6. From these figures it is clear that the oat oh from the winter 
population does not show any pronounced trend, but undergoes minor fluctuation between 30 000- 
140 000 tons, averaging around 93 000 tons. Since the oat oh has not increased in spite of 
an increase in fishing effort, the sise of this population has probably recently deoreaaad. 
In oontraat to this, the catches from the autumn population which readied 120 000 tons in 

1963 have increased very rapidly since 1968 to the peak yield of 236 000 tons in 1972* These 
increases have bean due to first an abrupt development of the Korean fishery in 1955 *Bd tha 
immediately following years, and second, increaaed exploitation of offshore resources by 
Japan since 1966* Before such an exploration of offshore fishing grounds, tha autvusn popu- 
lation WM fished only when it nears the shore around Oki Islets and Tsushima on its southern 
migration. The catches of inshore fishing fluctuated between 700 and 3 000 tons during 1931- 

1964 and about 10 000 tons in average for 1965-1970, Tha catches from the autwsn population 
prior to 1969 were mostly by Korean boats Both Japanese and Korean boats ware than fiahing 
only a limited small portion of this huge stock. Since 1970 this inshore catch has tended 
to deoraame with a range between 3 000 and 6 000 tons. 

After the exploitation of the offshore resources began, tha Japanese catch increased at 
a rapid rate, but after reaching a peak of over 200 000 tons in 1972 haa stayed at a rather 
consistent level in the past few years. This may be because tha fiahing activity since 1970 
covers not only tha central part of tha Japan Sea but also near the ooart of tha Maritime 
Province of the U.S.S.R., the west ooart of Sakhalin and the eaat ooart of tha Korean 
Peninsula. Thus, most of the habitat of this population has bean covered by fishing matching 
tha range of its seasonal migration and distribution* It earns, therefore, that there may 
be no more room for increased exploitation of tha autuan popalatiw a^ 
tha catch is expected. 

2.4.2 CPUS since 1971 

Figure 2*8 shows the annual change in the total annual catch, number of fishing days 
and catch par day by tannage olaaaes (10-30, 30-50 sad 50-100) of fishing boat*. 

The avail boats of tha 10-30 ton olaaa contribute about 4 percent of this offshore 
fiefeery. The fishing dw par trip were 3-3 <**? in 1973 bat slightly increased to 4-6 days 
ia 1974 and I975 f W* wrtiritjr of tktme boats ia concentrated Sntfca area axtetoUn* from 
tha north of Oki lalattda to tha Taaato-tai Bank (aouth of l*t. 4QTO* flxae, tha CRffl of 
this daaa represante the 0iM of the accessible rtook in the onthweatern to central Japan 
Baa. Ifee annual oatoh per fishing day ha* decreased from 0.67 tons in 1971 to 0.49 tons in 
1974 (*&* rtoord of 0.58 tona for 1975 ** *** to an exceptionally large sisa of the enmsier 
population of that yaar). 
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Catches from the winter populmtion in th Japmn Sem. Ai Wwt 
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Tfce total fishing days for 30-50 ton olass tend to decrease sinoe 1971 probably 
because some vessels were rebuilt, and entered a large sise-olass. The boats of this tonnage 
olaM have been operating in the same area an the above mentioned olaas as well aa further 
east off the Korean Peninsula. The fishing days per trip were 5-8 until they alightly 
inoreaaed in the reoent years. Catch per fishing day ranged between 0.7 and 6.8 tons for 
1971-1974 but has decreased to 0.59 in 1975. 

As to the 5O-100 ton olass boats the number of fishing days abruptly increased in 
1971 and 1972 followed by a gradual decrease. The boats belonging to this olass operate 
in the offshore area as far north as 45 These boats are the most important in the squid 
fishery in the Japan Sea and contribute sone 80 percent of the total catch and fishing 
days. The length of the trip varies between 5 and 10 days and is tending to increase* 
The average was 6.1 days in 1971, 6.7 in 1972, 6.6 in 1973, 7.0 in 1974 snd 7.4 in 1975* 
Catch per fishing day fluctuates between 0.80 and 0.97 tons but shows a decreasing tendency 
in reoent years. 

Prom the faot that CPUE has tended to decrease as fishing effort increased since 1971- || 
1972, it can be concluded that the autumn populatiorLhae-been lowered in sise to the reeemi JJJ 
years. """ i 

2.4.3 Stock assessmtnt 

The squids belonging to the autumn population are subjected to fishing for 7 months 
from May (when they have reached 17-19 om in mantle length) to November; they then die after 
spawning. During the fishing period natural mortality seems to be relatively low and fishing 
has the most important impact on the population. If this is the case, and if also the 
oatohability coefficient remains constant during the fishing season, then the stook sise at 
the beginning of the season can be determined by de Lury's method from the equation: 



where U t - catch per day in numbers for the period t f 
q* - oatohability coefficient, 

H - stook sise (in number) at the initial time of fishing, 
K - cumulative catch in number up to the beginning of period t. 

The monthly catch per day in Table 2.7 is plotted against the cumulative catch in Figure 2.9. 
The data for Nay and June are omitted because there may be recruitment of shoals in these 
months. These gave the regression equations: 

July-November 1972: y - 4 032 404 - 20.997x 
July-Movember 1973: y - 5 345 122 - 35734x 
July^fovember 1974* y - 4 417 889 - 26.992x 

From these equations, the estimated numbers at the end of June eaoh year were: 

1972s No 192.0 x 1oJ squids (421 x 10* tons), 
1973* Mo - 149-6 x 10 7 squids (313 x 1CP tons), 
1974* Io - 163.7 * 107 squids (326 x 1CP tons). 

Roughly speaking, the stook sise of the autumn population at the end of June for 1972*1974 
is about ISO-ZOO x 10' squids (310-420 x 10 3 tons). There may be a considerable recruitment 
from the winter population from the north in the closing period of the flailing season in 
November. 

The Japan Sea is 1 300 x 10 3 km 2 of which about three fifths, 780 x 10 3 fan 2 , excluding 
the neritio sones along Honshu, Hokkaido and Sakhalin, are estimated to be covered ty the 
habitat of the autumn population. In this offshore region the distribution of shoals is 
not uniform, but shoals tend to be concentrated in the boundary between the Tsushima Ham 
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Tfcbl* 2.7 
par f lining day ly month for tha autuan population ia tha Japan Sa 



Taar 


Month 


Oatoh la nuabar 
par f iahing day^ 


totiaal 


MMM y 


Ctnmlativa oatcfa 
la auabar (zIO ) 


la might (t) 


in vwaar (no 3 ) 




Nay 


3 201 


12 290 


88 610 






Juaa 


3 397 


30 650 


149 150 


237 760 




July 


3 498 


45 720 


180 710 


418 470 


1972 


Aug. 
Sapt. 


3 043 
3 209 


60 389 
51 430 


186 390 
157 330 


604 860 
762 190 




Oot. 


1 983 


33 903 


92 610 


654 800 




Vor. 


2 386 


24 241 


67 640 


922 440 




Total 




258 623 








Nay 


2 312 


9 553 


55 350 






Juaa 


3 340 


32 324 


170 310 


225 660 




July 


4494 


49 232 


198 440 


424 100 


1973 


Aug. 
Sapt. 


3 841 
3 292 


53028 
50 776 


178 910 
145 620 


603 010 
748 630 




Oot. 


2 653 


30 640 


95 300 


843 930 




Uov. 


2 278 


16 110 


46 750 


890 680 




Total 




241 663 








Hay 


3 987 


10425 


77 110 






Juaa 


3 849 


25 398 


130 180 


207 290 




July 


3 902 


35950 


173 840 


381 130 


1974 


Aug. 
Sapt. 


3 203 
3 338 


42 552 
- 40 031 


160 510 
119 100 


541 640 
660 740 




Oot. 


2 270 


37 143 


106 060 


766800 




Nov. 


2473 


19 601 


53 090 


819890 




Total 




211 100 
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Current and the subarctic waters as well as the marginal area of the cold water masses. The 
density and distribution pattern fluctuates from year to year. On the basis of data for 
1972-1974, the number of squids per to was calculated to be 2 462 in 1972, 1 918 in 1973 
and 2 099 i& 1974. Urns it can be said that about 2 000 to 2 500 squid per km 2 re present 
in the offshore waters in the Japan Sea at the initial period of the fishing season at about 
the end of June. 

As was mentioned above, the sutum population, ifcioh was unfished before the late 1960s, 
has since been subjected to increasing fishing intensity. During the years 1969-1970 it was 
thought that an in^reue of fishing effort would result in an increase of catch. However, 
siaioe the peek in/j972)the catch has shore a tendency to^ftflrease. A decrease has also 
occurred in the CRJB end in the indioea of density at tti^tayly periods of northward and 
southward migration, iftich kave been obtained from detailed data on t*ST distribution of catch 
and effort (see Table 2.8). Other evidence of changes that might be related to fishing is 
that the proportion of smaller squid taken in the early period of fishing has increased in 
recent years, and larval abundance on the main epaming ground around Kyushu seems to be 
decreasing. Some ^oF these ouoges may W due to factors other than fishing, and at present 
the interrelation between larval abundance and abiotic factors is not clear. However, it is 
not expected that catches from the autumn population will increase in the near future. 

2*5 Other Oephalopod Resources in Japan 
2*5*1 Sepiid cuttlefish 

About 20 species of cuttlefish belonging to the family Sepiidae are known from Japanese 
waters* Sepiids generally live on the bottom and therefore are caught by bottom trawlers of 
various sizes* Sepiids are also incidental catches of fixed-net, boat seines and beach seines 
etc. and also subjected te angling* A large coral-reef species, Sepia latimanus* is taken by 

In spite of the fact that two large species, Sepia pharaonis Ehrenberg and SU aoaleata 
Tfrussao and d'Orbigny, are commercial species in the southeast Asian area, they do not 
yield significant catch in Japan. Wherever and ifciohever the medium and small species are 
fished, they are utilised for food for the local people. 

Tte most important species of the sepiid family is Sepia esculent* followed by S^ lyoidas 
m & Sepiella ^apoaioa* The largest catch of these cuttlefish has been taken in the Seto 
Inland Sea ifeare tremendous numbers of small-sifted trawlers (e.g.. 1 238 483 trips by 12 325 
boats in 1974), boat seiners (e.g., 844 864 trips by 76 316 boat a) and fixed-net (or trap- 
net) are operated* Usually half of the annual catch of cuttlefish is taken from this 

(Table 2.9)* 

The trawl fishery operated in the Kast China and Yellow Seas also lands large amounts 
of cuttlefish* Among the catoh from thebe seas some 70 percent of cuttlefish is Sepia 
esculenta (Okada sad Otaki, 1995)* Using this value, the catches of 3*. esoulenta by pair- 
and bull-trawlers operating in the East China and Yellow Seas have been estimated (Table 2.10). 
(For the year after 1968 decapod molluaca catches are not broken dow to Sepiids and other 
squids in statistic of MIP) The catches of the second most abondant Sepiid, SepielU 

have also been estimated en the basis of statistics for 195-1 964 given by lakaahima 

Shindo (1972) 

His population of Sepia esoolenta seems to be composed of a few local subpopulations. 
The probable grouping of g^ e qoulent a popola* ions in the Bast Chin* Sea region was established 
by Okada (1957) A in Tokyo Bay by Koito, et al* (1956), bat the exact segregation of subpopu- 
lations of 8U esoolenta has not been firmly established. 
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2.8 



Population index and density latex of the autiun population 
of Si Poifiui in the Japan Sea 



Tear 


Barly JUM (early period of 
northward Migration) 


August - early September (early > 
period of southward migration) ' 


P 


I 


P 


1 


1971 


100.9 x 


10 3 58.0 


67.2 i 10 3 


28.6 


1972 


61.0 


36.7 


66.6 


28.4 


1973 


38.7 


22.7 


71.9 


30.6 


1974 


32.7 


23.6 


57.3 


24.4 


1975 


40.3 


26.9 


49.3 


21.0 


1976 


29.6 


19.3 


29.3 


14.6 



lot* i p Ai li 

where, P population index, I density index and A area index 
Hie ere* ubjooted to oaloulation let 



But 

Iftt 



t of Ion*. 13030'B, lat. 36-42% for early June end But of long. 13030B, 
. 36 - 45 30'I for Auuet to early Septeaber 



Table 2.9 

Produotion of Sepiid outtlefiah from Seto Inland Sea, Baet China 
and Tellow Seae (1965-1974) (Peroentae froa eaoh region in toraokete) 



Tear 


Total cuttlefish 
oatoh in Japan 


Cuttlefish oatoh in 
Seto Inland Sea 


Cuttlefish oatoh in Bast 
China and Tellow Seas 


1965 


20 


394 


6 


314 


(31.0) 


10 


263 


(50.3) 


1966 


15 


421 


7 


810 


(50. 


6) 


4 


490 


(29.D 


1967 


15 


736 


7 


437 


(47. 


3) 


4 


421 


(28.1) 


1968 


15 


348 


8 


733 


(56. 


9) 


1 


744 


(11.4) 


1969 


16 


740 


11 


030 


(65- 


9) 


1 


177 


( 7.0) 


1970 


14 


740 


9 


510 


(64. 


5) 


1 


786 


(12.1) 


1971 


17 


913 


9 


711 


(54.2) 


3 


053 


(17.0) 


1972 


15 


'090 


7 


895 


(52. 


3) 


1 


538 


(10.0) 


1973 


12 


141 


7 


647 


(63. 


0) 


2 


085 


(17.2) 


1974 


17 


169 


9 


667 


(56. 


3) 


2 


163 


(12.6) 
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Tfcbl* 2.10 
BctiMited OKtoto* of Spj culnt and 



tgr P*i*- atoi ImllHtrHOM* opara*a in *h la** 



Taar 


Total daoapod 


ftapiife 
U) 


8. oolt 


3. itooqlML 


(artijwtadjfi/ 


(rtia**dW 




1958 


15 613 


5 117 


3 582 


325 


1959 


15 374 


4 844 


3 391 


250; 




1960 


16 419 


6 485 


4 540 


250| 




1961 
1962 


14 982 
13 956 


5 990 
5 859 


4 193 

4 101 


435| 
250 


o/ 


1963 


13 008 


4 586 


3 210 


731 




1964 


18 818 


7 871 


5 510 


129 




1965 


19 141 


8 759 


6 131 


555 


1966 


22 023 


3 257 


2 280 


206 


1967 


20 214 


2 861 


2 003 


182 



A/ Ax 0.7 

b/ Bm+d on th* p^roratcn of 3+pill* JMxmiom dtriTtd froa th papsr Iqr 
lakMhiM d Bhindo (1972) 

o/ Figame giri tgr M^iTMthlma and Shlndo (1972) 
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2.5*2 Loliginid squids 

Kyopsid anttids belonging to tha family Lolif inidae are extensively utilised for local 
mption. Small epeoies am anally more localised mod their statistics broken down to 



species laval art not aaaily available. A large species, Porrtauthis blaakari, in distributed 
along almost tha t*ola of the Japsnema ooast, excluding tha northern part of Hokkaido 
tha southern email islands. Another large species, Loligo adulia (with tha western Japan Sea 
subapeoies budo) ia more or laaa restricted to western Japan* Sapiotauthia laaaoaiana la 
oaufht everyifcere under tha influence of tha mm water current. Unlika tha family "Sepiidae, 
tha apaolaa belonging to tha family Loliginidae ara navar discriminated in statistics avan 
to tha family lavaj. - thay ara alwagra olaaaifiad in tha antry N othar (or miaoallaaaoua) 
aqaida". 



Porrtauthia blaakarl had baan oanght from ahoala that OOM into iaahora natara for 
by fixad-tiat and ji^gin^ until thia apaoiaa raoantly baoana an object of trawl fiahaxy (Daniah 
aainara) in tha aaa araa axtanding from off tha Ibaraki-Pukuahima Prafaoturaa (aaatan Honahu) 
up north to tha aoatham ooaat of Hokkaido. Baaad on an obaarvation on apaoimana trawlad 
from off tha Ibaraki-Fokuahima Prafaoturaa, Nataui (1974) found that tha apawinf takaa plao* 
thara in tha pariod from lata Daoambar till Nay. Tha oatohaa takan off tha Fukoahima 
Prafaoturaa ara from immature aquid ahoala ataying daapar than 150 m during tha pariod from 
September to lorember. Tha apaiaiara ocxae up ahallowar than 150 m (or above 10c) by Daoambar. 
The spawning ahoala ara trawled more frequently off the Ibaraki Prefecture but occasionally 
off tha Fukuahima Prefecture. Information on oatohaa of Porytauthia blaakari by four sample 
trawlers in tha aaaa off Ibaraki-Pukuah ima Prefectures, according to depth and fishing ground, 
ia shorn in Table 2.11. 



On tha ooaat of Hokkaido, P. blaakari has baan moat abundantly caught In the aaa araa 
ertanding from tha Tangaru Straits to tha Japan Sea ooaat (Table 2.12). Tha fishing 
lasts from February to July with tha peak at April-Nay. Tha squid ara takan by fixed-net 
and blamkat-oet. Tha oatohaa in tha early part of tha fishing season consist of immature 
squid, but those in the later part ara sexually mature. Growth, maturity, fatness, spawning, 
migration and relation to abiotic environment of this squid of this araa ara wall reviewed 
V Araya end Ishii (1974) * lahii and Norata (1976). 



Another large species, Lolijco edulis (which has frequently bean referred to aa Poryteuthis 
tki Hakiya and lahikawa) plus subspecies U edulis budo Vakiya and Ishikawa are abundantly 

all tha year round by Jigging, trawling, fixed-net, and purse end boat seines im tha 
last China Sea, Tsushima Straits and tha western part of the Japan Sea. 

On tha west ooaat of Kyushu, 88 percent of Lj, edulis (+ budo) oatohas ara landed in 
Fukuoka, Saga nd lagaaaki Prefectures, tha latter being the moat important, producing 
73 paroent of tha total lamding. Jigging takes 73 paroant of the oatohaa and fixed-net 
17 paroant. 

Aa tha statistics have navar baan broken down to species, the oatohaa toy species ara 
not always olear (Table 2.13), but it ia estimated on tha basis of statistics for tha recent 
10 years that abort 10 000 tons of Lj. adulia (+budo) ara caught by various fisheries on the 
neat ooaat of Kyushu, 10 000 tons by pair- and bull-trawlers in the fiaat China Saa mad 1 000 
tana by trawl ia tha western part of tha Japan Saa. Among them, tha oatohaa ty various 
fishing gears ia aaritio fishing grounds show considerable year to year fluctuations, but 
thoae IIQT offshore trawling have beam relatively consistent (T. Shejima, peraoewu, 1977). 

2.5.3 Ooaanio aqoidai aaleotad speoias 

Baaidas tha aaritlo squids (mortly of tha family Loliginidae) and outtleftah (Sapiidae), 
___ *al ooaemio afaoiaa belonging to tha family Ommaatraphidaa have been traditionally 
utiliaad. Within thia fMdly, other speoies of the sub-family Ommaatraphiaaa, whi<rii may be 
MM of m ooaamio nature, have never been ooss^roially fished. However, the reoant dapletioa 
t Todarodas Traoiftfmff aromd Japem has triggered tha commercial exploitation of hitherto 

tly utilised) ooasnio aqaida ia tha lorthwest Pacific (Table 2.U). 
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Table 2.11 
CaftohM and OPUB of four aanplt trawltrt for 



off loaraki and Pukaafeiia Prtftoturt*, HOB 




blMktri la tha 
rlUtiui, 1974) 



Dot. 1967- Stpt. 1966- Spt. 1969- 
Ipril 1968 iprtl 1969 March 1970 




Off 
PukufhiM Prtftoture 


A 


Totl 132 1 744 1 128 
OFUB 11 6 24 




(Moi 


rth) 


B 


Totl 2 820 5 677 10 520 
OPUS 21 13 48 


Filing 

ground 






C 


Total 2 449 2 149 6 346 
CPUS 12 21 28 




01 


rf 


9 


Total 10 095 931 5 619 
CFOE 49 19 32 




Ibaraki Prtftotur* 
(South) 


I 


Total 10 743 778 35 665 
CPUS 68 24 143 




0^.74 


Total 236 1 009 661 
OFQB 5 10 39 


Dapth () 


75-149 
150-224 


Total 6 139 5 736 36 373 
CPQB 24 25 74 

Total 12 795 3 702 13 592 
CPU 51 40 84 




225-299 


Total 7745 827 9546 
CPUS 49 18 38 
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TaTl 2.12 
Catoh rtatiatioa of Dorrtauthi* Uaatori in Hokkaido*/ (1963-1974) 





Yar 


Catoh 


1965 


2 736 


1966 


2 671 


1967 


2 781 


1968 


1 709 


1969 


1 398 


1970 


1 064 


1971 


2 972 


1972 


3 312 


1973 


3 388 


1974 


4 345 



See of oatohee in Aoaori Prefecture (Honshu), Oehime, Hiyaaa, Shiribeahi, RuMoe 
ad Soya Province* (Hokkaido) 



Table 2.13 

Catohee of H other equid 11 ^ lay pair- and bull-trawler* operated 
in the Bart China and Yellow Seas ( 1958-1 967 



Yr 


Total d*o*pod molluso* 


"other squid" 


1958 


15 613 


10 496 


1959 


15 374 


10 530 


I960 


16 419 


9 934 


1961 


14 982 


8 992 


1962 


13 956 


8 097 


1963 


13 008 


8 422 


1964 


18 818 


10 947 


1965 


19 141 


10 382 


1966 


22 023 


18 766 


1967 


20 214 


17 353 



entry "other equid" include* all decapod cephalopoda other than eepiid 
to the epeciee ha* not been taoi* 



The itatUtioe after 1*68 are net broken doiei even tc "oattlefidi* mA other eqnid^ 
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2.14 



of two ooattio j*oit ( 



(I*suur) and 



I.. 


TodtrodM pMtfiou OMUrtrtphM Vwrtrwai Owrohottuthit bor*lijponto 




1968 


492 973 


1969 


337 132 - 


1970 


178 994 - - 


1971 


111 971 - 2 200 


1972 


172 206 - 750 


1973 


38 317 - 60 


1974 


48 416 17 000 5 000 


1975 
1976 


77 249 45 000 
<10 000 90 OOCR ? 
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Thai, fumy* of oosanio ap.oi.1 b*oM MOMMiy for .ctiMiting th. .xploitmbl. itook 
iM. Th. p.oiM ubj.ot^l to initial iavMtition Jay Jpm mt* Qnurtmtom jtortMai 
rOMMtr.pbid.) f CHurohotuttil bor>liJMxmio (OnyohotmithidM) d Qontopi bor.idi(i 
(OonatidM) that oooar idtli TodarodM paoifioua in th. Horthni*t Pacific off Bortfa*rt 
Honshu sntl HAkKai^^ in the 



2.5-3.1 Oraastrephss bsrtrami (Lsflusur) 

This spsoiss olossly rsssmblss ths Japanese oonmon squid, Todarcdss pacifioue, bat 
belongs to a different subfamily MOO* ths fsmily Oomastrephidas. Tha general ehape of tha 
body i similar to Jk paoifioos but O. bartrami is distinct fro it \y having (a) lateral 
pooksts in ths ftomal groort; (b) sharp taath at avary 90 < tht homy ring of t^ntaoular 
sobkars and (o) photogtnio tissuas asbadted in tha intagiunsnt of ths vsntral mantis. CK 
bartraai attains a langth of slightly ovsr 40 am (mantis 



Ths major habitat of this spsoiss is ths nsax-surfaos layer in ths wam-watsr oosanio 
snTironmsnt of ths world oossns It sssms to bs particularly abundant in ths sub-tropioal 
and twpsrats Msrth Pacific. Whils it is a warm^atsr spsoiss this squid frsqpmtly 
nigratss up north to ths northsm rim of ths mixing watsr arsa off ths northsast ooast of 
Honshu tihtsrs big shoals srs sggrsgatsd as thsy msst ths cold subarctic vatsr*. Thsrs they 
are frequently eaten by spsrm nhales (Okutani et^ al>, 1976). 

Tbs invsstigatsd spsoimsns wers mostly sexually immature and were at ths fseding stage. 
Ths ecology and bshaviour of spanning shoals have never bssn clarified exospt for an inci- 
dental find of a mature female in a far offshore station off ths Isu Islands in late autumn 
(Pujitomi, psrsonal oommsnt). Ths methods of idsntifying ths larvae of this spsoiss f and of 
separating them from rhynohotsuthions of olomsly related spsoiss (Okutani and Watsnabs^ 1977) 
are not yet well sstablishsd. Thsrsfors, ths larval ecology of this spsoiss is unknown at 
present* 

Following ths rsosnt depletion of ths Pacific population of Todarodes paolfious^ this 
spsoiss became the iaost importsmt targst of tha souid JJJB^JJMP fishsrr> Ths fishing grounds 
srs formed in ths mixing (transitional) area between warm Kuroshio and oold Oyashio watsr 
off northsastsrn Honshu, whsn this wax^^ter spsoisa migrates up to ths northsmmoat limit 
of its distributional range. "" R\ 

2*5*$*2 Qnyohotsuthls bcreali.iapooica I 

This spsoiss is ths North Pacific congener of Onyohotsuthis banksii (Leach) with 
it had bssn synonymissd until Okada's nams was rscognissd ts bs valid sad rsvissd V 
Tone (1972). Bw ipsois^ is vwy oomm in sn cosanio-pelagio snvircomsnt in ths lorth 
Pacific siospt in ths central watsr mass in tfeioh it is replaced by . ^TVIV 0^ 



oa attains about 28-29 msmtls Isngth snd is characterised by having large fins, 



manor nuchal folds snd mors than 2$ hooks in tsntacular 



sarly larvas of this species have bssm rsportsd from ths California Ourwnt (Ototxi 
d NsOcimsi, 1969) 4 ths southwssteni waters off Japan (Otataiii, 19*91 tsswmsts and 
1975) B distribtttiom imgs of this spsoiss at maturity JwiBdi4 Jo ^^y^ 
from ths w watsr srs*. ajr Japsn up north to ths^jaB^rtl^l^^ 

sSU. is apar^lyli^ributed i^ ths war. water region, 



bat tsnds to bs ocnosntratsd to tha southsrtx rim of ths Subarotio^tsr Itas ^^ 
lurils Islmds during ths suer (Marat a et ftj^, 1976; Murakami, 1976) l the oold 
ths~*walr^^m"to migrate dottr south to ths nans ootmtsr-ourrent area* In ths Jforthsast 
Pacific, this spsoiss is knom from ths California Currsnt (Okutani end MoBowam, 1969) Toung f 
1972) in ths eastern part of ths distributional remgs, but ths linkage between the lorth- 
westsm Pacific stock snd ths lorthsastam Pacific stock is mot clsar at prsseat* Bowsvsr, 
ths r^snt inve^ti^ertion cm ths distribution of siploitabls stocks of this spsciss rsvsals4 

' ' J ' 
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As species is a true surface living species and has frequently been jigged or netted 
at the surface particularly at night or occasionally found having jumped aboard the vessel. 

The reoemt commercial exploitation of this species has been accelerated by the recent 
pronounced depletion of Todarodes paoifious ifl thf PjKr** 4 * -**~i |MBQ The fishing ground 

for this species y Mt iBflf.ft ffOTrtar 1 MllLJaO^^r" 4 ^^^^^^^ ^**^ Therefore, 
the fluctuation of catch may be doe as much to changes In^CfiSf frrffpfrriion of population that 
immigrates into the reach of fishing activity as to fluctuation of year-class sises. 

2.5*3*3 OQftatopsis borealis Vfe ^ < 16 



Bqaid Haloogilg to tha family Oonatidae hv a OOBBOH aquid-lika appaaranoe and ax* all 
ootaaio apaoiaa. flMi aoat important oharaotariatio of thia family ia that all tha arma haw 
four aariaa of notoara of liiioh tht lunar two row* grow hooka (axoept in Ar IV)* The largart 
in thia family, Ctaftatuat ia oharaoterimad by an enomoua kaok an the taakaola* On 



the oontimty, th* ^ana QonatoMia ia oharaotariaad by the lack of tentaolea in the adult 



atage deapite the fact that larrae retain tentaolea aa in other membera of the family 



(Qkutani, 1966> The third genua, Berrrteuthia, Aioh now oontaina two apeoiea, is oharao- 

ftua that 




teriaed by a alender tentacular manua that oarriee minute vuokere in noltiMrial rowe (about 
16-20). 

yt^lif attaina about 23 oo mantle length and ia characterised by large fins, soft 
, reddish-porpliah colouration throo^iout and strong arm hooka. Larvae are very 
in the surface lagrer of the Subarctic water area whereas the grown animals 
to occupy epi- to mssopelagio habitat of the open oceans The species is found exclu- 
sively in the Subarctic Water Name extending from the Pacific coast of northeastern Honshu, 
the marroattding seam of Hokkaido, Kurile Islands and the Aleutian Archipelago besides the 
Bering Sea, Alaaka and Oregon-California coasts. The fully mature females which are impreg- 
nated with spermatophores in the internal surface of the mantle have frequently been collected 
from this evidence, together with abundant occurrence of larvae, it is clear that this speoiei 
is propegating within the cold Subarctic water. 

Ihis species is one of the incidental catches in the fishery for T^ paoifious in the 
Pacific waters off northeastern Honshu and Hokkaido. 

The "fishing ground" for this species may be thf^^il^f^^ 
tiom range. " ..... -' ' " "~* 

2.5.3*4 Estimates of potential 

Per these three species sufficient investigations have been made to make a first attefcpt 
to estimate the potential yield, at least from the accessible part of the stocks. The main 
bases for the estimates have been surveys and comparison with the density and yield of T^ 
pacifious. 

Surveys for squid have been carried out to the Hokkaido Regional Fisheries Research 

4 thf area west of 1?2^ nd 4W^ *1^ ^?*^^T.rtT***11n 
'j one jigger per hour, have been set out in charts in Horata 

et al (1976) tar murv^s frm 1968 tc 1974. As am exMn>le, oatoh rates observed in 1973 
are Aewn ia Vig 2*10* Om these charts, osnteurs were dmm sf equal oatok rates, 
afcd from these an index of abundance P of the population (in terms of numbers) in the 
veyed area was calculated ass t 



where f or each oomtoured level of abmuUsioe (0-1 sqaid per jiing f 1-5 ..*.., eto.) ni 
of 10* x 10': squares within that contour, and p. - mean catch rate. The density in 
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Conatopsls borcalis + * J~T 




-44* 



42' 



30 



145 



150* 



Figure 2.10 Densities of distribution for each squid per one 
jigger an hour in September 1969 and in August- 
September of 1973 



the surveyed area was then calculated ass 



liter* n - total number of 10* z 10' aquans in the surveyed area. 

These indices are given in Table 2. 15. They an not entirely adequate because they are 
both affected by ohmges in the area surveyed. Any increase in the extent of the area will 
clearly increase P . On the other hand if the additional area surveyed lies outside the dis- 
tribution of the stock, then the increase in P will be negligible and d will decrease. 1 
correction for this has been Bade in the data for 1973 and 1974 in which the figures in 
brackets are baaed in a reduced survey area ifcioh corresponds to the ana surveyed in 1968 
ad 1969* These corrections cannot, however, deal with the problem that than are practical 
limits on the sise of the survey area, wd that for the species with wide oceanic distribution, 
th* survey includes only a part of the whole population. Thi OSB affect ytar-to-ysar oo*- 
parisons if there an differences in distribution or migration pattern from year to year, 
but an likely to be men serious in attempting speoies-to-speoies comparison. For example, 
coverage for August-September 1973 suggests that the survey niay include most of the popula- 
tion of T~**~odes pacifious and Onrohotamthis bonalijaponioa. tat probably only the southern 
extnmity of the distribution of Qonatopsis bonaliet d the northwestern part of that of 

The indices may thenfon give a nliable maamn of this nlative 



two species, tat undanstinate that of the latter two nlative to 



of Mam in vmimc thame indices for inter-mpeoies 

in the vulaeribllity of aoh spsoies to thm MT 9 mo that at my giv survey position 
MM oatoh rate oould npnmt diffennt nal <tonsities of squid at that pomitim, 
Marata jt al. (197$) point out that &. JHSM4 * wn aooessible to jigs tto tt 
so that theimdioes may ovenstimate itsrelative ataadi 



Is 



-34- 

It Mgr aiao ba notad that tha indioaa hara baan oaloolatad in tarM of nnabar, not 
Might. Tba wraraga wight of m indiridnal 0^ bartraai 10 MM 3-5 tiMa that of m indi- 
vidual JN paoifioua. *ila Qnyohotauthia ia 1.5 to 2 tiMa M big. fharafov* tha indioaa 
ahoulA ba inoraaaad Igr thia factor to provida a oomot MMMMTO of tho polatiro abas 
In toxMi of Might (though tte vng Might of 2j, paoifiotm M? ha** bom rodaood 
of tho high UM! of filing). 



Jn Intororting foatayo of Tablo 2.15 i that tnnroaM in OMMtMBhig (and to a 
oxtont Onr<AotottthJji^ boMi 1969 nd 1973 MtahM th* daoMaM in Todarod Siaoo tho 
data or froa jpoooaroh aarrtjv thoro 1m no qu**tion of Mlootion or ohang* of taotioa bgr thi 
firiMirauit M that tho ofang aro roal. It is y hoMror, not oortain hothor tho inoroaao : 
OMMtrophos in tho wirrty aroa is m inoroaM in tho tfeol* popalation f or a groator xtn: 
of tho largo ooMnio popolati<m into tho maavmj aroa* Vor in it poooibla at thi atago to 
dirtinguiah batMan tha hypothoMa that (a) tha two aranta ara indapandant, (b) that thara 
haa baan a natural anviroMantal ohanga favouring OMiMtraBhaa. or (o) that tha aranta ara 
oauaad bolly bgr tha f iahary t QMMfcatraphaa inoraaaing to fill tha nioha laft partly raoant 
lay tha daplation of Todarodaa* 

Tabla 2.15 

Stook aiM index (P) and denaity () of four oceanic aquida baaad on 
aynoptic axploratory fiahing invaatigationa for 1968-1976 (Murata f MB.) 



Month* 


August - September 


Tear 1968 


1969 


1973 


1974 


1975 


1976 




287 1 


083 


832 


690 


842 


surveyed are** 275 


P 104.5 
Todarod** naoifiquj 


80.5 
28.06 


7.8 
(5.0) 

0.72 
di5D 


5^1 
(4.9) 

0.61 
(1.84) 


21.1 
3.06 


1.0 
0.12 


38.06 


P 5.6 


3.7 


144.0 
(23.0) 


47.6 
(3.3) 


75.9 


139.1 


-Tmnrrnnim -^-.-- ^ ^^ 


1.29 


13-30 
(7.00) 


5.72 
(1.22) 


11.01 


16.51 


2^m^.. ' W 


3.4 


(11) 


40.9 % 
(23.O 


26.5 


48.0 


3.23 


1.17 


0.67^ 
(U08) 


(tS) 


4.12 


5.*9 


P 2.5 





/* 
(0.0) 


dS> 


0*4 


0.4 


qonatoiiflq borea^if 
0.90 





0.00 

(0.05) 


(?> 


0.06 


0.05 



of 10* i 10* rod 
F* x 1O 2 
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Tte rlationa of tkatt iadioaa of population sin to potential jiald dapand on tte 
d natural mortality rat** Th* lifa-apoi of Todaroda i* on* y*ar, wA tfcat of 

*****+&** tkoncli mot toom 9 is pnmMd to bo th* MM f hloh n^t that th* rolati 

'or tteM (ind alao tha otter) apaoiaa should bo th 



fha obai rod relation batntan oatoh and abundance indaz for Todarodty in gi 
Figure 2*11. Tha data fit, aa azptotad, a proportional Iine 9 with tha relations 

Catoii (tliouMBd toaa) - 45 x population indaz P 



68 



s 

< 
O 

r 

O 




100 



2.11 Halation toatwan oatoh (C) and population iadax (P) of 
BIIHMr M aMB in tte iiatara off tha Paoif io ooaata of n 
akfcaid*. ia baMd an Tablt 2*14 and P an Tabl* 2.15, 

Aquation for tte ragMMion lia*t C - 4505P ^ 2 093 



-36- 



Kith tha raaarrations notad abova, in ifcioh MM of tb* aouroas of bias (oatchability 
and waight) probably work in oppoaita dirootiona, tha sama ralation can ba used for tha othar 
apaoias, a* laaat in raapaot of that part of tha populationa that oowr in tha smrrayad aroma 
Aooepting that that* mar ba prooadaral arrors and biusas of psrhapa a factor of two in oithar 
diraotion sod rounding off rough astimataa of potantial oat oh f tiling tha Man figuraa of 
population indax from Tabla 2.15 aras 

Maamf Potantial Patch 

69.3 150 00q,^6$ 000 

Oayohotauthia boroalijaponioa 22.8 50 000, W 200 000 

-m-i r ^ /ijf.^TO 

Qonatopais boraalia 1J 2000-9000 



It Mat ba atraaaad that thaaa aatiaataa only oonoarn tha potantial yiald for that part 
( of tha total population! that oona within tha aonray araa* Tha total population M^ba 
( largor. For azaapla t tha praaanoa of larga larval populations of Qonatopaia bora alia 
( (Okutani, 1966) aucaaata tha aziatanoa of vuoh largar population! in tha vaat diatribution 
^ ran^a bayond tha raaoh of praaant fiahing activity. 

2.5.4 OoaMiio quid: othar apaoiaa 

2.5.4.1 SMiplaototauthia oualanianaia (Laaaon) 

Anothar Minbar of tho family 0Raatraphidaa v Symplaototauthia ovalanianaia ia baliavad 
to oontain a largo atook in tha ooanio anvironmant in tha Indo-Pacifio ragion* This apaoiaa 
ia vary aimilar to OMMrtraphaa bartrami but diffara from it by having (a) an oral pat oh of 
photoganio tiaauaa on tha antarodoraal ragion of tha mantla and (b) a muaoular fusion at tha 
antla-funntl oonnaotivat. Tha famalaa grow to 30 o* nantla langth but tha malaa only to 
about 18 o* Mtttla langth Tht rhynohotauthion larvat ara abundant in plankton oollaotiona 
in tha watara aztanding from tha aouthaaataxn watara of Japan (Tamamoto and Qkutani 9 1975) 
to tha South China Saa (Shojima, 1972). iooording to invaatigationa on tha population! around 
tha island of Taiwsn, thraa aaaaonal aubpopulationa aaam to sxist, aaparabla in tarma of 
aiaa -maturity ralationahip (Tung, 1976). Tha diatribution rang* oovars tha whola tropical to 
aubtropioal Indo-Paoifio araa inoluding tha Kuroahio watara around Japan f but oommaroial 
axploitation on this squid has only baan oarriad out in Okinawa (Japsn) and Taiwan. Although 
aoma aapaota of f ishsry biology on this apaoiaa hava raoantly baan oontributad by Tung at 
(1973) and Tung (1976), nothing haa yat baan astablishsd oonoarning stook sis* aaaaaamant. 
Tha only oatofa raoorda available at thraa landing ports ara givan in Table 2.16. 

2.5.4*2 oacunMnotauthis rhombus Troaohal 

Thia ooaanio squid whioh grows to 60 om mantla langth dooa not form a larga shoal but 
ia uaually found awiming naar tha surfaoa in groupa of two or aararal individuala. Tha 
distribution ramga oovars tha warm watar araaa of tha whola world. Tho floating agg maaa 
and aarly larraa ham baan raoordad in tha Ibditarrsmatt 3aa (Saneo, 1929) and 
tha lorthwsat Paoiflo naar Japan (Tamamoto nd Otatani, 1975; Uaaki wd Okutani f 1976). 
It haa oooasionally driftad aakora both on tha ooarts of tha Paoifio mA tha Japm Saa 
(liahimura, 1966). 

fkia apaoiaa waa not uommiroially axploitad until raoantly. Tha fiahary bagan in 1962 
in Hyogo Prafaoturt (tha Japan Saa aida). Ifctil 1966 ^ rtombus MS jiggad from tha boat 
Alia drifting t but aiaoa 1967 a aiagla jig oonnaotad to a drifting float haa baam uaad 
(lammi, 1975)* Tha oatoh statistics for this apaoiaa ia only for Hyogo Prafaotura (Tabla 
2.17). 
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Tbl 2.16 



/ of 
(Ton* 



1973} 



artain ports tn th* iluU of Taiw 
Pih*riM ijrlitftl tefcloa 1971) 



Tear 


Talma 


ItOMB 


1966 


* * 


42 014 


1967 


* * 


47 659 


1968 


* * 


41 501 


1969 


* * 


29 907 


1970 


149 556 6 414 


49 166 


1971 


106 566 3 837 


* 


1972 


28 219 1 181 


* 



Mo published data are available 



Table 2,17 
Cat oh atatiatioa of Thyaapotuthig rhombug in Hyogo Prefecture (Nasurni, 1975) 



Ytar 


Cat oh 


1962 


2.O ton* 


1963 





1964 


232.5 


1965 


5.0 


1966 


7.0 


1967 


619.8 


1968 


0.1 


1969 


26.7 , 


1970 


66.8 


1971 


62.5 


1972 


516.0 


1973 


305.0 


1974 


44.2 
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2. 54-3 Btrarttuthii atagitttr (Btrry) 

Berrrte*thia Magiater (B^rry) it ancther ttailtttt gonatid in tht Subarctic Paoifio and . 
th* Bering Sea. The epeoiea attaint 2$ CM Mantle Itngth. Thie tptoitt tptndt a* epipelagio 
lift during lanrat to jwwtilt ttagtt but tht adult population it bathyal. Thtrt it a great 
teal of evidence on tht txitttnot of a hag* ttook of thit typt of tqaid to tht area extending 
froM the Japtt Sea, thf Pacific ooatt of Honafcu and Hokkaido, tht Bering 3ea, tht Oolf of 
Alatka down touth to tht Ortgon ooatt f tuoh at findingt from itfialt 1 * ditt <0kati 
ItMto f 1964) aad tnb^antial inoidtntal catohM takta Iqr tettw trwiU Tkit 



hat bttn rathtr ifaortd for huatn oontimption, to that no rtliablt ttatittiot art available. 
Ogata, Okiyt d Ttnino (1973) rtporttd that all 44 htult.of bottom trd (inoluding a 
tinglt untoootatfia htttl) undtrttktn on Oki Shtlf f Itw Oki Bank, TtMto Itnk and Htv TtMto 
Bank in tht Japan 8ta utrt potitivt for thit tqaid. Thttt trawling optrationt wtrt rtporttdly 
dont in tht dbptht bttmtn 2JO m mA 1 MO m. Tht total narttr of B.. Muritttr thtn oolltottd 
MM th 30 000 wishing MM 38 ton.. Tht larfttt oatoh ptr hail vat 1 320 kg/haul/30 
ninutta at a depth of 310 m tht Yaato Bank* 

2.5-4.4 Matattnla ftointillant (Barry) (Cnoplotnthidtt) 

Thit tptoitt attaint only 3-6 m Mtntlt Itngth and lirta a otto- to bathyptlagio lift. 
<0it oonmtroial fithtry for taoh a tnall-tltt luminoaa aquid ia qaitt tmntaal. nit fithtry 
oatohta thoalt that oot up to tht thallow wattr for tpavaing ia tht Toyana Bay, Japan 3ta 9 
daring early auamr (Table 2.18). Tht fithing tttMn tad plaot art very rtttriottd and thtrt 
it no othtr plaot tfctrt fithing for thit tptoitt txiata in tpitt of tht fact that a large 
population it proved to be pv*teat in Mto- to bathypelagio aonea both in tht Japan Sea and 
Pacific ooattt along Hontbu and flokkaidc. 1 aUilar tpaming aggregation of bathypelagio 
tptoitt of tht taa faadly, Ahralia rertnyi (Rttpptll) nat rtporttd by Btrry (1926) at 
Punohal harbour in Madeira* 

2.54.5 Qotoputtt 

At thorn in Table 2.1 tone 60 000 to 100 000 tout of ootopueee art landed hy Japtneae 
fithtratn annually. The ootopatta art caught bgr trapt (ootopnt pot and ootoput box), bottoai 
long-line, jigging (or hooking), tptaring and trawling by rarioua titt apeotra. Tht catohea 
1 boiled, dried, frottn f canned, gaahad tad prenetted in ether 



Ibe Majority of oatohea froat Hoatha (excluding tht northtrn part), tht Shikoka and 
Kyuttat regiona inoluding tht Seto Inland Sea art of Ootopua yuXgaria. A rtry aeudl Mount 

tar ^thttt 



of 0^ ooellatua and 0*. Minor nay bt included in tht ttatittiot for the ee regione. On tht 
othtr hd f tht major portion of oatohea frca ncrthern Honthu and Hokkaido tantittt of a 
a giant ootopua, Parootomt dofleini with aall fraotiona of 0, ooniapadioeua and 0. arttnoidttt 
but they art never broken doiei to tptoitt In my ttatittiot* -- 



probable breakdow of cotopot oatohtt into two groupt it aJwtai in Table 2.19. 
JAPAUSB LOiO-RiHOK N 



3*1 gPtOitt toloittd by Japan and Statiatioa 

ttit ctpfealopod fiahery by Japtnttt fleett in tht high tta had been by trewlere until 
jigging filing for pelagic apeciea aa dtreloptd. tte Major tptciea oaaght by tht trndtrt 




Linn* (AtliBtio, African , 

. iwob.r (loAivx OOMB, Jmltoa OM) 
. 8tMivtep (itlmtto, AfkiMM MMt) 
UBtMor <*tlrti, to.rla.ii ooMt), d 
(itlwtio, AfrioM eoMt) 
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laj 


da 2.18 


Landing* of Maiaaania. |od 


Lntillaaa f or tha pa* 


at 15 yaara 
k Bureau)' 


(Toyaaia Btatiatio Offioa, 


HttknrtKn Ajrlw'Hwr 






Tar 


Landing in tone 






" 




1961 


2 533.2 


1962 


1 733.1 




1963 


2 347.8 




1964 


2 595.9 




1965 


1 737.5 




1966 


884.6 




1967 


1 432.8 




1968 


1 736.6 




1969 


1 645.8 




1970 


2 833.4 




1971 


1 592.7 




1972 


3 710.1 




1973 


3 302.5 




1974 


1 027.0 




1975 


1 248.0 




Tabla 2.19 



Japan*** ootopcuws otohe (1965-1974) (ton*) 





. 


/ o -4-0 


P^ dofl^izi^ (+ Q ootti>Mf5 1 otim 






^ S^ooallat^ 822 


and 9. ara^ioid*i) 


Taar 


Total oetopoaaa 










39^0 XAlMudL /vtu 


Hottaldo mtar-waM 


1965 


78057 


10 565 43 595 


20 159 3 738 


1966 


65 551 


9 851 31 020 


20 751 3 930 


1967 


98 130 


10 865 63 532 


18 567 5 167 


1968 


102 718 


7 740 74 471 


17 821 3 686 


1969 


92418 


7 962 61 110 


18 380 4 966 


1970 


96 127 


8 586 59 249 


22 371 5 921 ; 


1971 


49063 


8 990 8 435 


26547 5 133 


107* 


6 157 


8 759 33 895 


19718 4485 


1973 


62 278 


7 580 28 077 


21 519 5 102 -i..- , 


1974 


76 731 


9 166 40 165 


23 708 3 692 



Ifca incidantal oatohaa nay includa wall aapiida d loliginida aa null aft auofa oawtraphida 
" " iloyi lQfttl (Oray) (a* Zaaland), aagittatua (LaMrok) (Atlantic, 



African ooaatT. Todarooaia abalana (Ball) (Atlantic, African ooaot) and Illax illaoabroaua 

rioan ooaatj. Tha atatiatioa of Japanaaa trawl catena* ara ahown in TaUlaa 3.1 



(Laauaur) (Anaric 
3*2. 

A finding of a larga population IQT tranlara laad a aoooaaafal davalopnant of jigging 
fiahary for oeaMiatrapkiida. Tha targata of jigging fiahary aras 

aloani alcaai (Gray) (Haw Zealand) 

abrcaua (LaSuaur) (Atlantid, JTorth Aaarioan ooaat) f and 
DoaidiOM gjjraa (d'Qrbijny) (Baat Paoifio, xploratory) 

Tha inoidantal oatoh oooaaiooally inoludaa loliginida and othar apaoiaa of oMMurtrapliida. 
*2 alo oia 




3.2.1 M ototodarua aloani aloani around Maw ZaaUnd 

tha aquida around lav Zaaland, (^ aloani aloani ia tha ooanaroially neat inportant 
apaoiaa at praaant. Annual catohaa ia raoant yaara hava baan 10 000-20 000 tona (Tabla 3.3). 

On tha baaia of tha nantla langth at which fanalaa natura and apawn, thraa aisa groupa 
of apautara can ba diatinguiahad: anall (laaa than 20 on nantla langth), nadiun (24-28 on) 
and larga (ovar 30 on). Spawning groupa oan alao bo diatinguiahad according to tha aaaaon 
of apamlng, nanaly tha autuni, autum-wintar, apring, and auMmar^autunn groupa. By oon- 
aidaring thaaa and othar oharactariatioa, it ia poaaibla to idantify aa many aa aight con- 
raawt grampa af thia apaoiaa around law Zaaland (Kawakaai 1976, a) (Fig. 3*1 ), although it 
ia mi yat knawn whathar thay ara raally aaparata atooka. 



Tha data praaantly availabla ara not auffioiant for an aaaaaamant of tha fiahary. 
3*2.2 Illax illaoabrcaua off Haw York and Newfoundland 

Bxia ia an ooaanio apaoiaa that nigrataa into tha ooaatal watara of tha northwaat 
Atlantic (lav York to Labrador) in apring and mnnar. Thara ara amall traditional fiahariaa 
in Canada (Piahozn, 1976) and tha U.S.A. (Tibbatta, 1975)* It haa baan knowi for aona tina, 
on tha baaia of incidantal trawl oatohaa off Wawfoandland that tha atook ia larga (Squiraa, 
19971 1959)t tat only in tha laat fav yaara hM thara baan a diraotad fiahary by larga 
trawlara. 

Catoh rataa haPta f luotuatad graatly both iA ooanaroial fiahariaa and in trawl aurraya 
(Tibbatta, 1975; SiManviaa, 1976), aithar baoauaa of raal fluotuationa in abundanoa or 
annual ohan^aa in arailability (Ulax im not tonthio, ao it la not raliably awplad by 
travla). furvaya in 1975 nd 1976 protooad iaqpraoiaa atook aiaa aatinataa of 100 000-200 000 
tana, but in thorn yaara tha apparent abundanoa of tha atook waa aubatantially largar than 
in prarioua yaara (KVAF, 1976, paga 112 j HaBil, 1977)* OB tha baaia of a thaoratioal 
aatimta that about 40-50 paroant of tha atook could ba harraatad aafaly aaoh yaar (Au, 1?75)t 
ICiAF aat a precautionary quota of 60 000 tana on oatchaa in 1977* 



A JapMM raaaartdi wwal oarriad <mt a^qploratory jigging for l illaoabroaua in tha 
ICiAf araa aaah yaar trm 1973 through 1974 (Pigura 3.2). %a raaolta, ahown in Tabla 3*4 



highly variabla aaoog yaara and araaa a* ad^t ba axpaotad in tha oaaa of thia apaoiaa. 
ooaox>aition of thaaa wkakaa )qr aia* aad natmri ty ataga auggaat that thara ara two 



ipiiHtilg tfrottpa te tha took f aaMly tha aawdl (14-18 m MBrtla langth) anapr apaimara and 
tha larga (22-*< OB) wlrUr vpawnara, in oonformity with tha altarnatira aohadulaa psropoaad 
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Tabla 3.1 
0*Vhalopod oatolMa of Japan*** high **a trawlara*' (ton*) 



Tar 1967 1968 1969 1970 1971 1972 1973 1974 1975 



Africa, 
northHMt ooMt 97 063 106 961 75 986 56 453 59 155 59 549 55 952 45 997 33 172 

Africa, 
mat coast 7- 2 - - - - -- 

Africa, 

aouth eoMt 41 22 151 143 110 313 498 '2 828 2 906 

North AMrio f 
north*** ooMt 6 1 830 13 696 11 644 18 271 15 544 16 922 14 556 

North AMrio* t 

oot - - - 2 10 774 



Othr Atlantic - - 35 44 93 177 67 - 

Arabian S. 2 486 2 420 3 272 2 6?7 4 557 6 801 5 060 5 723 3 716 

Nv Zealand - - 204 353 46 728 4 045 2 999 2 469 

Total 99 603 113 233 87 359 73 304 75 555 85 757 81 275 74 592 58 593 



a/ Data from th* Par SM Fiahria BMaroh Laboratory; zoluaiv of North Pacific trawling 
oatoh 
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3.2.3 Dosidious slams (d'Orbigny) off California and Mexico 

Although this species has been regarded as a huge latent resource for a long time, 
exploratory fishing by ths Japaneee nssaroh boat was 'the first attempt at oatohing this squid 
by jigm. The only data available an those of Sato (1976) (Table 3.5). 

3*3 Psmormal Species (Trawl Fisheries) 
3.3*1 Oephalopod fisheries in the CBOAP ana 

A number of countries trawl in ths northern part of CECAP (Fisheries Commission for the 
astern Central Atlantic) ana for long-f limed squid (Lollao forbesi). outtlsfish (Sepia 
officinal is) and octopus (Octopus vuljraris) . Ths third session of the GBCAP Working Party on 
Resource Evaluation (PAD, 1976) was sble to assemble total annual oatohes by speoies for the 
years 19*5-1974, sod corresponding series of oat oh-per-ef fort data based on Japanese and 
Spanish statistics. Particularly In the case of euttlefiah and octopus, the annual levels of 
oatoh par effort showed a doss and consistent inverse nlationship with calculated total 
sffort. The nlationship was not so clear in ths oase of squid, possibly because only the 
Japanese oatoh-per-effort data wsn usable and squid an an incidental oatoh in the Japanese 
fishery. 

By fitting empirical curves to ths available oatoh and effort data, the Working Party 
estimated that the maximum sustainable yields wen 37 000 tons of squid, 46 000 tons of 
cuttlefish and 100 000 tons of octopus. It further concluded that while fishing effort for 
squid had in most ysars been below the level nquind to take the marl mum sustainable oatoh, 
fishing effort for outtlsfish and octopus had exceeded that level. It thenfon noommended 
that OKCAP consider methods of reducing fishing sffort on these speoies, noting that the 
current level of oatohes could be taken with substantially less sffort to the overall economic 
benefit of the fisheries. 

3.3*2 Outtlsfish nsouroee in ths Arabian Ssa 

The commercial fishery for cuttlefish by Japanese trawlers in the Arabian Sea began in 
1967. In the early ysars up to around 1970 ths Japanese cuttlefish fishery was carried out 
all over the coastal waters extending from Oman to Somalia. Subsequently the operations 
have oonoentrated on ths waters off ths coast of ths People ' Democratic Republic of the 

Four spsoiss of cuttlefishes are commonly found in the fishing grounds off the coast of 
the Yemen. They an three species of Sepia, namely Sepia nharaonis Shrenberg, Sjpia. fftTW?, 
Blainville and Sepia prashadi Winokworth, and one Sspislla spsoiss, Sspislla jfffffif (Peruseeo 
st d'Orbigtty). It seems that Sepia iftnmrA" i- swst abundant among them and predominant in 
the oatoh of cuttlefishes by trawlers on thess grounds. 



Oatoh snd sffort data on ths Japanese outtlsfish fishery an availabls sines 1970, sod 
noant oatohes by ths Yemen and O.8.S.H. are sstimatsd on ths basis of Information from the 
Japanese industry. Ths total oatoh of all owntriss inonassd from about 3 100 tons in the 
initial year to 7 300 tome in 1972, end declined thereafter to 5 300 tons in 1973* 

The basic problem for the stock assessment of cuttlefishes is to determine the staudardissd 
OP01 (oatoh In tons per day) end sffort (in days) from the original oatoh snd effort data, fas 
fishing efficiency of ths Japsnese laxfs-sised trawlers that have joined in the outtlsfish 
fishery since 1973 t. e.timated to bs 1.3 timss that of ths traditional msdium-stsed oass 
(Dead* st al t . 1975), The ratio of fishing afftoisnoles enables us to express the Japaneee 
ttsrt *** S OOT to *** terms, oorrsspondiag to ths tr^tioa.1 msdia. *** 
Prom theme, ths totsl standardised sffort is oslcule*ed annually by dividing ths oatoh of 
11 eomtriss by ths standardised CP01. 
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Oatofe If oountriee, catch per standardised day of Japaneee medium trawlers and 
stjodardiaed f iahing eff ort art show in Table 3.6. ana 

IP MMM the state of the stock, and to eatioate, so far aa is poaeible, tha valua of 
tha Madam equilibrium yield fro- the stock, tha OFOB mm plottad aa a ftmotion of the 
total effort (Figure 3*3). 9ha biological information of life-span and age-oopoaition ia 
not mil enough tao to determine tha .pan of time over which tha fishing affort In a given 
year affaota tha CF01. For tha preeent analysis tha CFOB haa baan related to tha mean of 
tha affort in tha currant year and in tha previoue year. 

tte regreeeion lina la ahoiai in Figure 3*3 and ia given by tha equation 
ORB - 12.20 - 0.0057 (aeaa affort) 

Iha oorralation ooaffioiant ia -0.624. Thia ia not atatiatioally aignifiomt ao that tha 
troa ralation tetwaan affort and CHR ia not Mil aatabliahad. Ona raaaon ia tha oonaidarabla 
yaar-to-yaar fluctuationa, unoonaaotad with fiahing. Hoavar y tha data do auggaat that 
fiahing ia baring x affaot on tha atock. Using the ragreaaion line of CPUS on effort, a 
relation batman catch and affort can be aatinatad. Thia ia also shown, in Figure 3.3* It 
auggeata that tha Madjwn equilibrium yield might be about 6 500 tons taken with an effort 
of 1 100 atandard daye. If this is correct, the recent fishery haa been operating at around 
the opt imam level. 

3.3.3 Lolijp pealei in tha IOTAF area 

fet pealei ia a benthio apaoiea of the northeaatarn coast of tha United Stataa (Cape 
Hattaraa to Georges Benk). It winters en the continental slope, where it ia cauAt by 
trawls, and sdgrates onto tha continental shelf in spring and ausner. Tibbetts (1975) **+ 
reriewed tha general biology of tha species and the development of the fishery, initiated ty 
Japsntma veaaels in 1967* Meanil (1976) haa reported further details on the lift cycle. 



Siasmwiae (1976) aummariaed stock aiae estimates to date, baaed on anal expenaion of 
trawl oatohes by commercial veeeels (Iked, et al.. 1973) * reeaaroh veeaela (Tibbettt, 
1975)* Kanaka*. (W. 1977) ad Mtl (1977) ^* reported *>r rtowt work. Sino* L^ 
ii dirtribut*! rather erwily on the bottom, theM ectiMte* bawd on trawl ottohee are r 
tiwly preeiM (ooavared to oorreapondin estimates for other apeoiee) and consistent with 
one another, although the siae of the stock has, of course, show oonsiderable variation 
SJMBC TMT. sad sMaona. Sinoe 1970 the variona estimates have ranged from about 20 000 to 
120 000 

Oatonea hare aweraffed about 33 000 ton. per year and there haa bean ao indication of a 
declining trend ia abundance | in fact, the atock appears to have been more abundant ia recant 
years (aiaoe 1972) than it vs. earlier. Aa advised by ita scientists (in, 1975) IOW 
adopted the role that the oatoh ahould not exceed 40 percent of the standing stock and ao 
at a preaautionaxy quota for 1977 t 44 000 tona. Meanil (1977) argued that limitiag tha 
eatoh to thia lav.1 mm overoautioua, even wasteful. 



oofomaiavs WIT oiv nuMi FBOM rai PRKBTT STUDY 

Qonaidatmtiona 



Piatexy btologiata involve! in oephalopod studies are agreed that tha world oephalcpod 
oea are not f*Uj utilised, d tha* there are vaiy great regional ^ranees totto 
of axnloitation. Two ouliti<ms are required before signif ioent exploitation atartst 
d atoka that wa aooeaaible to ourrent teotmologjr. World dasisnd ia very w ' 
esaliatsfl ia Tsirtn and aoutham lurcpe, though the daswod in aouthaaat Aaia ia 
rteadily grorwlmr (Hott*, 1976). 
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T*bl 3.6 
Cat oh, owfcoh por dogr d fishing- offort of outtlofighM off tho oowrt of P.D.R.Y. 



Tr 


C*toh in 1 000 ton* 
Japtn P.D.R.T. D.8.8.R. Total 


OTOB itt tons 
ppd^ 


Piohla* effort 
ia d^r*^ 


1970 


3.09 


3.09 


3.82 


810 


1971 


4.66 


0.50 


5.16 


5.88 


878 


1972 
1973 


6.72 
4.75 LOO; 


0.60 
0.60 


7.32 

ft/ 
6.35 


9.66 
5.47 


756 
1 161 


1974 
1975 


5.16 1.00 
3.61 1.44! 


/ 0.70 
i 0.20 


6.86 
5.25 


4.62 
6.36 


1 485 
823 
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The traditional ocpbalopod fisheries have been based on naritio species by looal 
using a variety of gears. Two developments have recently allowed the davelopattnt of fieheriee 
on a greater variety of etooka. Firwt f long-distance trawling baa allowed tbe exploitation 
of neritic stooka in regiona Acre there ia no local demand; second, improvements in the 
Jigging fisheries bam increased tke exploitation ef oceanic species, particularly at tbe 
fringes of their distribution ifeere they come relatively close to store. Those factors have 
determined tbe patten of development ia the oopbalopod fisheries of different regions of . 
tbe world; they are sat oat in summary form in the left-band part of Table 4.1, 

Figure 4*1 shows the present geographical distribution of oephalopod fisheries, and 
Figure 4.2 shows tbe 1974 oatoh of major oephalopod groups in tbe various PAD statistical 
areas. The Kcrtbwaat Pacific ia tba region with the greatest oephalopod catch of tba world, 
followed by tba western central Atlantic (off the ooaat of Africa). In tba former area the 
Japanese nearshore fishery uses a great diversity of gears and methods. Tbe latter area 
becaatt exploited more recently by long-distant trawlers from Asia and southern Europe. 
These two areas, along with the Mediterranean Sea and a part of tbe Northeast Atlantic, are 
regarded aa areas in ifcioh there are fully exploited oopbalopod resources. 

Of tbe individual fisheries in these regions, the jigging fishery of 
is one of tbe moat important and may be the one having the greatest impact" 

Tbe depletion of Todarodes paoifious catches in these years has been so pronounced that 
tbe maintenance of tbe stock at its recent level is now regarded aa a serious problem since 
tha fishing effort baa remained at a high level. The increase of fishing effort on tbe 
autuoa population in tbe Japan Sea baa since 1972 failed to result ia any increase ia 
landings. Tbe stock size of this population seems to have been overestimated at tba initial 
stage of exploitation. At tbe time when tbe exploration of offshore fiahing grounds was 
fully established, an inoreaae of oatohea of amaller squid ia the very early period of tbe 
fishing season and a deoreaae in the abundance of aouth-going ahoals became apparent, d 
these phenomena have given an ill-effect on reproduction and recruitment of this population. 
Tba winter population taken in northern Japan alao shows a pronounced depletion. One cause 
for this depletion may be variationa in the natural biotio and abiotic environment, bit 
some control of tbe fiahing intensity upon the reduced populations is badly needed. In 
addition, systematic surveys of larval abundance and estimation of tbe atook sise in tbe 
pre-exploitable phase must be undertaken to eatablish an accurate forecast of tbe availability 
of squid populations. 

42 Shift of Species 

In addition to changea in tbe stocks of individual species typical of tbe effects of 
heavy fiahing, other changaa have occurred in some areas of intense exploitation. In tba 
lortbwaat Paoif ic f aa tbe catches of TodaroAes paoifioui decreaaed, tbe ooanoroial catches 
of Qastrephea bartraai. which bad only been little utilised, increased. 

The changes ia catches of these spsoies, their general district ion, and possible 
interaction are disoussed in more detail ia section 2.3.3. Here it is sufficient to not* 
that while than have been changea in fishermen's preferences, and improvements in the 
niquea of processing franastrephea. there have been ragldigiys in tha distribution cf 
Qmmastrephea. poaaiblyoaused by the decrease in Todarodaa. 



* <~~*~ of apeoiea composition baa also been observed in the trawl oatobas in the 
area Md in tha ChOf of Thailand. The proportion of cephalopoda among trawl catoh baa tended 
to increase following m increaw in general trawling activity. Changea ia tba ooMtooi4 
oatohea may be partly artificial (toe to ohangea ia prtf erred trawling ground, or martet , 
value, aicl> t but la tbe Chilf of ttkilpid tba catches ia **aea*cb surwys have also changed, 
and this must reflect a real ohMge in species composition. 
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These experiences in tilt nore heavily fished areas provide sons guidjftoe to the oossi- 

bilities for further expansion, Tlieee are indicated in euwiry form in the right hand t^rt of 
of Table 4*1. *^ 

BOM inoreaae in oatohes should be possible frost merit io species. Octopus are fully 
exploited around Japan, and probably in moat of the Mediterranean. Lse*ere prospects are 
aore promising. For example, in the Northeast Pacific there nay be a large stook of 
^^ffig**^* 11 ^' * i * k ** **Uy appreciated in Japan aad doubtless oould be nartosted 

Similarly, cuttlefish oatohes nay be increased away from the present main grounds. 
Spiy ooours widely in the Indian Ooesn from the Red Sea eastward, but is only exploited 
locally* A variety of species, including the large g^ ap^aa occur around Australia, Airnig 
neritio squids of the fanily Loli*inidae t untouched stocks may occur in the water* of south- 
east Asia and northern Australia (e.g., Loligo ohinensis. L. edulis. etc.) and also in tha 
Caribbean snd adjacent areas (fc*. olei. J^ surinamsnsis. etcT). As these are all neritio 
animals living on the shelf area, they nay be suitable for harvesting by local emall-eoale 
rather than by large ocean-going vessels. 



Iha grastaat poaaibilitiaa for Iarga incr*a**a in catch lia with tht ooaanio aquida of 
tha family Ommaatrtphidaa. Taking aoooont of tha dirtributiona of tha apaoiaa alraady 
utiliaad (y^f^^^^a paoifioua, lototodarut aloani. Illax illaoabroaua) and of tha littla 
utiliaad apaoiaa v it on ba aaid that thaaa importKt ?jniBf^ > ^1 A4il< T *^ K ^^ 4 * baits bttwaan 
latitude 30 and 50 both in tha northarn and aouthan hamiapEfetT Within thaae balta, \ 
thay braad in tha aubtropioal to wan tamparata aooaa aa propagation araa and faad in the 
to oooL-temparata 



Little systematic biological and ecological studies have been made of the unexploited 
species. However, if their ecology, including aggregation snd migration pattern, sexual 
aturity snd population structure are analogous to L PaoifiouSt studies of the latter species 
can be used to establish a guideline to population snalyais. In fact, a considerable success 
in development of a fishery on Nototodarus sloani alosni waa achieved in this My* Ofce 
fishery for thia species is now well established with catches of 20 000 to 30 000 tons by 
sos 150 Jigging boats* In thia fishing area, more fishing effort oould yield more catch. 
Another resource, JjjUfff illeoebroau* in the waters off Hew York to fewfoundlaad, has * 
investigated since 1973 using the sas principle. The early survey was unsuccessful, but 
a single boat oould catch 400 tons in the most recent exploratory fishing. Analogy snd 
application of knowledge on It pacifious seem to fit well to this species. A third apsoies, 
Dosidlous gimmm ia believed to fora a huge stook in the eastern tropical Pacific. It has 
been investigated by a single research boat. The survey is suspended at present, but oould 
be continued in tha future. Th% current fishery on Ommaatrephea bartrani nay provide clues 
to tha future development of fishing on this species. 



Another ooesnio species, 8ymt>leototeuthis ^|^ *** ft - ifcioh has a huge stock in the 
vaat Indo-Paoifio region, is now subjected to ootm^roial fishery in the islands of Taiwan 
and OkinaM*. It ia widely distributed in warm waters, but it ! reported that this squid 
ia difficult to concentrate under fishing lamps, ais may be becauee the subtropical ewri- 
rnmssirt in the fiahing ground ia so uniform that there are no strong ooeanographio discon- 
tinuities suoh aa fronts which help to aggregate the shoals. 



A aubarotio species, Berrrteuthi* mS&SL * * ott * r gonatida, ***** to be yexy 
Jtaftt in the subarctic region. Sops Japaneae trawlers occasionally catch this squid in 
a large quntity, but the fleah of thia squid haa a high water content and processing 
eents technical problems. Aie situation may alao occur with Horotfuth^ < - 

f04 ia the eubantarotio 
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Other promising ommastrephid stocks include Illex argent inus in the Southwest Atlantic 

ana Tcdsrcdee filippovae in the subantarotio areas. In the 1 "' 

Todarodes sagittatuq (inc 
quantitiast and may poas* 



and Todarcdee filippovae la the subantarotic areas. In tte Atlantic Ilia* coiadetii aad 

; including subspecies antillanuiO have been caught by trawling in small 
W **ploite& on a larft ^oale by 



2UCWBTIS FOB PUTOHB WORK 



A flbol* .otphalopod I^TOUTOWI ar* < u&dmtiliMd The exoeptione include the 
rtook Of Trlrrir"*Ti P^lfiqa* arotmd Jpn f ad OM dewenwd rtcoke off the ooMt of Worth- 
Mrt Afrioa. tbTWk IjiporUixt biologioal work ie therefore to identify tttd explore the 
underutilised reMuroe*. In addition technical end eocncMio work ie needed to improve 
nethode of oatohiag end prooeeeing, partioalarly to develop the market for tnd use of equid 
in perte of the world where few oephilopode are presently ocnmueed. Theee latter quertione 
are not diMosoed further here. 

for exploring latent t mmtiliMd rtooto f the oowbination of trawlers and jigging boats 
appaars to be jeoot deairable* taploratcry trawl fiahing haa play^L an important role in 
locating reaouroea ifcioh now support prcaperoua jigging f iaheriea. 



of cephalopoda ie difficult. The few assessments so far 

largely based cm the analysis of oat oh and effort data of oosaeroial fisheries. Thsse 
caainot be Mads until large-scale fishing has been in progress for at least a few years. To 
iaprove these aMessMnts v and to enable quantitatiYe estimates to be aade earlier, catch/ 
effort deta oeed to be supple sen ied by other information, including: 

(a) aonrate ideartifioatioa of species; 

(b) popttlation structure within species, particularly those covering large areas; 
(o) information on the life-cycle, including migration pattens; 

(d) di?s*t astiMt+s of standing stock. 

Iks last of thsse m^gr require the development of new or improved techniques for surveying 
cephalopoda* it is likely that different methods, or at least different emphasis, will be 
given Khan assessing different groups of cephalopoda, e.g., large oceanic species as 
with snail benthlo speoies. 
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